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(54) Title: ANTIVIRAL COMPOUNDS 



(57) Abstract 

Compounds of formula (I) or a pharmaceutic 
cally acceptable salt thereof, in which R ( repres- 
ents an aliphatic hydrocarbyl group; Ar repres- 
ents a substituted or unsubstituted aromatic nuc- 
leus ■ X represents -SO r or -CO- and Rj and R; 
which may be identical or different represent 
moieties of formula (a), (b), (c), (d), (e), (f). (g), 
(h) or (i), wherein B represents the residue of a 
nucleoside base of formula (A), (G), (C), (H) or 
(D. provided that when Rj and R3 both represent 
an unsubstituted moiety of formula (a), B repres- 
ents the residue of a nucleoside base which is of 
formula (A), (G), (Q or (H) are of value for their 
antiviral activity. 
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antivtrai rr?M p f?urfi7T 

This invention relates to antiviral ^pounds the use 

c.1l! : CoroouMs no . ,,„„ ' 0 "»"«' 
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prov d. d t at when Rj and ^ bQth repre$ent jn un$ubsmuted 
-ol.ty of formula <a> B represents the residue of a nucleoside 

b«» W h,ch „ of formula (A) , (G)t (C) or ; $1 

appreciated that (A) , <«, (C) , (H) and (T) repr „ ent * 
residues respectively of adenosine. guanine, cytoslne 
hypoxanthlne and thymine, cyiosine, 
Typically. Ar represents a benzene ring in which the relative 
disposition of the group r,x and phosphate substltu.nts t s 
mutually j^, tne rtng UJual1y carry1ng „ 0 furthfr |||b|titutBt| 

When, however. Ar represents a substituted aromatic nucleus 
each substltuent present Is generally such that the compound 
nydrolyses readily to a corresponding phenol. R,XArOH which i s 
not Intolerably toxic. 
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Though Ar preferably represents an unsubstl tut.d benzene 
Mng.-up to four substltuents may be carried on the" nucleus 
ose of particular interest including halogen e.g. chlorine* 
fluoroalky, e.g. trlfluorc-thyl. d.f luoromethy, , ^fluoro^ 
"ethyl, alkoxy e.g. C,-C 4 alkoxy. f luoroalkoxy, carboalkoxy e g 
C,-C 6 carboalkoxy, amino, and amido. The alkyl g roup R . 1s 
generally unbranched and is typically a methyl group and X 
preferably represents a sulphonyl group. 

Moieties R 2 and R 3 of especial interest include: (!) _ (x , 
and particularly (1), < V ), <vt> and (ix). 
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It win b e appreciated that the moieties (1) .(,,) are found 
.n compounds which may be represented by abbreviated nomenclature 
*s (1) AZT. („, d 4 C( d 4 A> (W) d 2 A> (y) ^ (yi) ^ 

Compounds of the present Invention may be produced ,n 
accordance with a further aspect thereof by reaction between a 
Phosphorodlhalldate of formula III: Rl XArOP(0).Y, (wherein y 
represents halogen, e.g. chlorine) and a compound of formula R ?0 H 
(e.g. azidothymldln.) or a derivative thereof e.g. a derivative 
in which a group In the nucleoside base 1s protected, as may be 
he free amino group in cytoslne. by acetylatlon. The reaction 
s usually conducted In the presence of a base e.g. ,-«hyn.,d- 
azole and 1s typically conducted In an aprotlc solvent such as 
acetonltrlle. 

Alternatively, when X represent S0 2 . compounds of formula I 
"-ay be produced In accordance with a further aspect of the 

o Pr !I e oL ,nVent,0n ^ ° X,dat,0ft ° f * con *> ound <* ^rmula iv: 
R, ArOP(OXOR 2 )(OR 3 ) or of formula (V): R 1 SOArOP(OXOR 2 )(OR 3 , 
oxidation typically being carried out wlth'a ^ acid such \s 
3-chloroperbenzotc acid. 

The present Invention further includes within its scope 
Intermediates of formula IV and formula V. 

Compounds of the present Invention find application m the 
treatment or prophylaxis of human retrovirus Infections and 
particularly Human Immunodeficiency virus (HIV) Infection which 
gives rise to Acquired Immune Deficiency Syndrome (AIDS) 

Accordingly, i„ a further aspect the invention comprises a 
compound of formula I for use In therapy and 1n a yet further 
asp.ct of the present Invention the us. of a compound of formula 
I for the manufacture of a medicament useful In the treatment or 
prophylaxis of a human retrovirus Infection, particularly HIV. or 
of Acquired Immuno Deficiency Syndrome. 

The dosagt form and amount can be readily established by 
reference to known treatment or prophylactic regimens. in 
general however the dosage of the compound of formula I will be 
35 lower than the corresponding amount of AZT and usually lies 
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within the range about 50 to about 800 mg. 

Nhlle It is possible for the active compound of formula I or 
P armaceutlcan, acceptable salt thereof to be 
.on.. ,t ,s preferable to present the active compound as a 

05 pharmaceutical formulation. Formulations of the preL 
invention, for medlca. use. comprise the active compound together 
with one or m pharmaceutical!, acceptable carriers thereof 
and. optionally, any other Ingredients which may be therapeutic 
UE u. synergistic with the compound of formula I or both 

'0 arne^) must be pharmaceutlca „ y [' 

n 9 ot co dTV b ? w,th the ° ther ,n9red,ents ° f ^ 

and not deleterious to the recipient thereof 

The present invention therefor, further provides a 

15 T U f t,Cal , f ° rmUUt,0n COfflPr,$1n9 4 « « 

d d,r ^ " 8 ^-eutlcny acceptable 

^:r::::: of sm> toget * * »•■—«,,, .. ttPttt ,. 

The formulations Include those suitable for oral rectal 

20 °\ Parentera ' <,nClUd1n9 subcut »"^. intramuscular and 

20 Intravenous) administration. 

The formulations may conveniently be presented In unit dosage 
form and may be prepared by any of the methods well known In the 
r of pharmacy. All methods Include generally the step of 
bringing tht active compoun<J ^ MSO<|lt|on ^ & carrier 

* Ch constlt «f, one or more accessory Ingredients. Usually. 

n g ,; a T °" PrePa " d by Un,f0r "^ - '"t1mat.Iy 

bringing the active compound Into association with a liquid 

carrier or with a finely divided solid carrier or with both and 

then ,f necessary, shaping the product Into desired formulations. 

Formulations of the present Invention suitable for oral 

administration may be presented as. discrete units such as 

capsues. cachets, tablets or lozenge,, each containing a 

predetermined amount of the active compound: as a powder or 

granules; or a suspension in an aqueous liquid or non-aqueous 

•'quid such as a syrup, an elixir, an emulsion or a draught. The 
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•«<v. expound «, ,„. 6 , prt|MtM „ a boluj eiectujry ^ 

..t/onTlVZ 66 ^ ™° * °' 

05 b pi r. a T * ' n ' r """ ts - *™"»« t.M.t, „, 

prepares oy co»pr, !s ,n 9 . ,„ a ,„,,,„„ machlne , th , ' 

expound 1„ a fr«.„ 0 wln, for. , ort „ . 0o „ d . r „ *""" 

...«..., . blnae , UbrHl ;i ;„r ,;, t ,r ;: :; e 

act... or a , S p, r!ln , ,„„; ^ , „ fl . 

f rt u,Ki.k > a su 9* r . for example sucrose 

■» rjr: " nt » ::::: « 

ror example glycerol or sorbitol. 

Formation, for recta, administrate my „, 
SU ppo S „or y -,th . USM , c , rrl , r 5UC „ „ acei \ att ~" ' 
20 Formation, »u1t.bU f or „,„„,„■ ,<.,„,„„ 

— j t -.«» pr.r.r, tly 1sotMlc , )lh blood ««£ 

=f LVT'Z * th * a,or,M " ,, « i - "wi-ti. fbcuti.,, 

0 ' n, " ,n,I • «* «• 

antioxidants) and the like. 

^Jh^pre«nt Invention ,s Illustrated by the following Example: 

Preparation of 4-<m,fh Yhl , ln |. p nvnnh<tttvl ^ 
(3'- a yirf ft thymlffTr V yi> «h»«n mitf 

n. 4-(HfftHYhll1nhonvnnhnnv1 nh H .^ |fMnr|rtlt[ 

L -(HetflVlthlQ>nh,nvl nhn« whnrnf11rh1n r | r |i |1 . n To a $olut1on of 
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freshly distilled phosphoryl chloride (45 m , . 0 .5 mol) and 
l-«.thy]ln,1d«o1. (0.15 ml). i s added 4-<methy 1 th1o) P heno. (,4 
0.1 mol) and the solution Is heated under reflux for 20 h The 
excess of phosphoryl chloride Is removed by distillation and the 
residue distilled under reduced pressure to give the product (,. 
9. 42X yield); bp 135-142«C (2 mm Hg) 1 H NHR (CDC1,) 6 2 39 ( 3H 
s. SCH 3 ). 7.22 (4 H, s. phenyl). 3 * 

Y^thvM„l n npnynph f no1 . To a solution of 4-(methy,th1 0 >- 
Pheno 7.0 g. 0.05 mo, ) in 301 aqueous methanol < 10 O .|> at O'C 
10 padded a solution of sodium perlodate (10.7 g. 0 .05 -„ and 

Z rV USPen$, ° n ,$ St1 " ed ^ 30 m,n ' <500 .1) 

then added and the precipitate removed by filtration. The 

a , ^n? ' ^ 4 '° ^ * fUrmr P ° rt,0n <* «•""■ 

r « k 9, 0 mm ° 1) ^ " d thS r " u, " n ' suspension 

stirred for 48 h -hen a further portion of sodium perlodate (5 35 
g. 0.025 mmol) is added. After stirring for a further 18 h the 
precipitate Is removed by filtration, the filtrate extracted" with 
ether wh C h Is evaporated to dryness and th. P .,ld«. Is purified 
on a silica column using chloroform methanol. 9:1. as eluent to 
9We th. title compound (2.75 g. 321 yield). Anal. (C 7 H 8 0 3 S). 

4 -^«thYhlHnhon Y |) DhrnY i nhmnhnroHirhi. r1rt i , Tr 4 -(Methyl- 
th«o phenol (3.0 g, 17 mmol) ,s heated under reflux with freshly 
1st Hl.d phosphoryl chloride (, 3 .35 ml. 87 mmol) and 
25 • 1-m.t y,,«1da*>1. (0 .05 ml) for 20 h. The .xc.ss of phosphoryl 
chlorld. is r.mov.d by distillation and th. r.sldu. Is distilled 
un .r reduced I pressure to give th. title compound (bp 185'C. 1 mm 
H9> as a y.llow oil which solidifies on cooling (500 mg. ,01 
yl.ld). Anal, (free acid C 7 H 9 0 6 S) C.H. 

BtoitthAtft[' ,1r >n * nY n flrltiothYBirtln •» -Yi)- 

4(methyl sulphonyl )phenyl phosphorodlchlorldate (52mg 0 18 
"nol). l-mtthylimidazol. (0.08ml O.92mmol> and dry ac.tonltrlle 
<3m1.) art st1rrtd for 5 m1nute$ at ^ tM)ptrature wfjtr ^ 

nitrogen. Th. addition of Azldo thymldln. (80m 9 0.3mmol) In 1ml 
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Hz : fo " o,! - ihe r " uit,n ' .1..- 

<T> > of r,«»,„„ mlxture sBo>s M , y 
"Ovin, spot In CHCI,:H.eH ■<»:,>. At 

o 5 * 4 . <TOtt> , sulMenyU(h , n , 1 PM! ;i, , 

l~.thyll.IM,.,. ,„ iry ac , t0Bltrl „ „ 

:^ ,U • « IT.. Tic !no " C 7 

901 convene, ,o th, ,,„„„ rov( „, CMp<>n , nt . „ aadttt0 „" f 
phosph.,, buff.r ,,5.1. p„ 6 .o, tht rtlt „, „ t „ rac '°"°' 

,0 :rr t ::„vr;- 

. L..V » 0,er M "" ,,u " iu,eh " , • Th - t " i °"> f =™ 

...POr,„ d UM , r rMlKM pr „ $ure Jnd t|)f r 

<9. >. Th. .pproprl.t, frlctlons lr , conc , ntrttM . 
»Mt« solid OlSmg., 521). ' 

■7«#«°rT" " J0 ^" lSlNh) - 7 "(2H.d, phenyl) 7.5S(2H,d.H-6) 
7.45<2H,d.phenyl>, 6.14C2H,t,-H-l'>, 4 4S(2H m H ,1,' 

20 4.04<2H.m,H-4>>, 3 42C4M . M si) 4 ;* S<2H ' m ' H - 3 ' > • 

2.44<4H,m,H. 2 1). 1.7H6H.S. CHj) 3.2,<3H.S.S0 2 CH 3 > 
Elemental ^fy^- 

tVm. '■ ' 8 S: C " H 3,»,oO, 2 P5 c. 

M/Z 751 <M*H>*. 773 (M«Na)+. 
E«»maU ? 



&nan*i m 4 . 



, n ^tf1"-V-YMn»0»hfltP via 4-<mothvlthi^^ Y| m] 

4-M.thy1th1o>pheny, b , s O'-azldothymldln-S'-yl, phosphate 
" 9 ' °' 2mo] ' prepare < b * "icUon of 4-< m .thylth1o> P heny> 
phosphorodlchlorldate (Example ,A) nth azldo thymidine) Is 
dissolved in dry ethanol and cooled to O'C. A solution of 
35 nl \° ro »™y**™<< «id <107-g. 0.6 mmol) In dry ethanol 
<15ml> , 5 ad ded dropwlse with stirring over 15 minutes. The 
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resulting solution Is stored overnight at 5 . c< Aft§f - 
Period Tie (chlorof or methanol (9:1)) snows ^ 9Q1 
to a slower-moving component. The solvent Is evaporated under 
re uced pressure and the residue Is applied, pre-absorbed onto 
llica gel. to a silica gel column ClOg. type 9385). The column 
•« eluted with chloroform-methanol (9:1). The appropriate 
fractions are concentrated and purified further using the 
chromatotron (2mm plate, same solvent system). The product ,s 
Isolated as a white solid (105mg. 701). 
10 A sample of the compound 4-(methy, sulphonyl )pheny, b , s 

3 -azidothymldln-s.-yl phosphate Is shown by HPLC analysis in 

Zlll *T Chr ° mat09ra ^ t0 of 4 components : 

azido hymldlne (AZT) as a minor component. 4-<methy, sulphonyl , 

15 UhT t Ph0SPhite ' <* '«£r compound 
15 without the side chain on the ester linkage and an unidentified 

component. 

The sample, considered of adequate Quality for «„ti v , M i 
testing is assayed as follows: 
Antl-HTV T. 5t1nfl 

20 The assays are carried out In 96 well (mlcrotltre) panels 

using the MT4 cell line. Infected with I0TCID50 of HIV 3B The 
antiviral activity and cytotoxicity of each compound is assayed 
simultaneously. Three compounds are screened on each panel 
Eac h COMpound 1$ t , sted ft m . 0 , 10 . 0< 10 and Q unle$$ 

25 otherwise , tattd . AZT ,s Included In each assay as a positive 
control at 10.0. 1.0. 0.1 and O.OlpM. 

The antiviral activity (,n Infected cells) and cytotoxicity 
to uninfected cells) of each compound Is determined by measuring 
the number of viable cells remaining after 5 day, Incubation of 
37 C and comparing them with Infected or uninfected controls. 
The number of viable cells Is determined by the addition of the 
etrazollum dye HTT. MTT uptake and conversion to a blue 
Formazan derivative has been shown to be linear with viable cell 
number. Following MTT addition, the c .n, ,re solublllsed with 
acidified isopropanol and the extent of MTT conversion Is 
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measured spectrophotometrical 1y . 

Antiviral activity l s apparent through the ability of 
compounds to protect the cells from virus Induced cytopathic 
effect. The result Is reported as the percentage of cells 
protected at a given drug concentration. 

The results of the assay are shown in the Table 



TABLE 

X Protection 

Concentration 

10 of BTG 1704: 100 10 1.0 0.1 0.01 O.OOIpM 

Antiviral Activity: 13X 79X 91X 91X 211 gx 



MTC 
100 M H 



It can be seen from the table 1 that concentrations of BTG 
1704 between 0.1 and 10uM offers significant protection of MT4 
cells from HIV-1 cytopathic effect.. The toxic concentration of 
15 the drug Is estimated to be about lOOvM. This Is not however a 
quantitative test for cytotoxicity. 
Exa mple 3 

MHethyi™inhonvnnh»nv1 hu »■ y.di^hvrfr^. v. H1ri0ftyY 
cv " d1n - s '-»VnfUKnhiitf 

20 M 4 -«etvl-?' V-didehvrtrr,-?' v-rt,n«vrvf 1l11nr . . 2 \3'-d1de- 

hydro^2'.3'-dldeoxycyt1dine (36.2 mmol) is suspended Into dry 
methanol (10000ml) and heated to reflux. Dry acetic anhydride 
<10 ml, 106 mmol) is added 4 times at every hour (total amount 40 
ml, 0.42 mol). The reaction mixture is finally stirred for 6 hr. 

25 at refluxed temperature and then left overnight at room 
temperature. The precipitated crystal is filtered out and washed 
with ethanol. (73X yield). 

«-<Hgth Vlthl0)nh r nv1 hU <N 4 -*cetv1.?' V-HiHghvd™.?' v_ 
dideQ»vrvtlri1n.S'_ Y 1)Bhetnh;.»» 
30 4-(methy1th1o)pheny1 phosphorodichloridatt, dry 1 1-methyl- 

lmidazole and dry acetonitrile are stirred vigorously for 5 mfn. 
and then added to a solution of N 4 -acetyl-2' .S'-didehydro^' ,- 
3'-d1deoxycyt1dine in acetonitrile. After stirring for several 
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hours at room temperature, phosphate buffer , s added (pH 6.0) and 
the mixture .s extracted with chloroform. The chloroform 
extracts are washed with water and then dried over magnesium 
sulphate. The chloroform Is evaporated under reduced pressure 
and the residue Is applied, pre-absorbed. onto silica gel to a 
short silica gel column. The column is eluted and the resulting 
material Is further purified using a chromatotron (2 mm plate) 
The product Is then Isolated. 

4 -<Methvlth1o)nhpnvl (2' V -HI rt»h vdro _ 7 ■ y_ 

10 dldeoxv-cvtidin-v.v) > n>Krin h flTr 

4-<Methylth1o)phenyl b1 s<N4-acetyl-2' .3'-d1dehydro-2' 3' 
d1deoxy C yt1d.n-5'-y,)phosphate is stirred with potassium 
carbonate/methanol solution for 20 hrs. at room temperature 
After this period the solvent Is evaporated under reduced 
15 -pressure and the residue Is applied, pr.-absorb.d. onto silica 
9el. to a short silica gel column. The column 1, eluted In, the 
product Is isolated. 

MHetUvhlllnhonvnnhenvl M<o- v.di^hvrfr^p. r 
dtdeoxvrvtHin.S'_ u ^ nh ^ nhntr 

4-(Methylth1o>pheny1 b1s(2' .3'-d1dehydro-2« .3'-d1deoxycyt1- 
d1n-S'-yl> P hosphate Is dissolved In dry ethanol and cooled to 
O'C. A solution of 3-chloroperoxybenzolc acid Is added dropwlse 
with stirring over 10 mln. and the mixture Is stored for 15 hrs. 
at 5*C. After this period. TIC shows complete conversion of 
starting material to a major component together with a minor 
impurity. .The solvent Is removed by evaporation under reduced 
pressure and the residue Is applied to a 2 mm chromatotron plate 
In a small volume of chloroform, and then eluted. This 
purification step Is repeated and the product is Isolated 
30 ExamnU 4 

MHethYhmnhnnvDnhemri m*(,> v ^hvd™.? ■ v-rt 1 f1mY 
adenosln-S'-vi)nh™p hilrlt 

4-(Methylsulphonyl)pheny1 phosphorodlchlorldatt (86 rag, 0.3 
n»no1), dry l-methlylmldazole (0.13 ml. 1.4 mmol) and dry pyridine 
35 (20 ml) are stirred for 5 mln. and then added to 
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2'.3'-dldehydro- 2 -.3--dldeo X ya d enosine n 00 mg. 0.4 «, The 
reaction mixture Is stirred vigorously for J8 hrs . at rQOm 
temperature. T.l.c. shows ca 5or . 
mit.ri.i * , conversion of starting 

material to a slower-moving component. A further portion of 
05 phosphorating agenf (86 mg. 0.3 mmo, and 0.13 ml , J 

-metHynmlda^e) ,s added and t ctlon ,s again s*t, r dT 

« "ours. After this period. t.I.e shows still ^ 50 , 
onve rS ion to the slower^vlng component. The reaction m i xt r 
I. evaporated to dryness under reduced pressure. The residue 

;:;r? rb : d onto s,nca to ■ ^ - » - » 

0,1 cl h """""^ (10:,) - The r ^ action, 
a cone ted and evaporated to dryness, and then dissolved in a 

m mum , «, chloroform and triturated with addition of hexane to 
give the product (23 mg. 161 yield) 

,5 T£°1T;,'°" imo> 3 "' 3 "• *■« « "• •■ " 

: ■ 5 .° <2 "• s - 2 " "- 4,1 ' « «■ t. i. ,.„ „ » 

7.22-7 77 (4 H, dd. ph,»y„. 8 . 0 7 (2 H, d. 2» h-2). 8.,6 <2 H. , 

20 r *B >la» ^nprtriiin: m/z 683 [m ♦ h]* 

ExamnU «} 

afiflsfl&ns — 

4-(Methyl $u lphonyl)phenyl phosphorodlchlorldate (87 mg 0 3 
-ol>. dry l-methy11m,da 2 o1e (0.13 ml. 1.4 ™i> and dry pyr'ldlne 

.3 -dldeoxyad.noslne (120 mg. 0.5 mmol). The reaction mixture 
1$ stirred for 16 hours at room temperature under a stream of 
nitrogen. T.l.c. shows a . 401 conversion of starting material 
to a slower-moving .-component. A further portion of 
Phosphoryiatlng agent" (87 mg. 0 . 3 and 0>13 0>3 ^ 

l-methyllmldazole) Is added and the reaction mixture Is again 
stirred for 24 hours. The reaction mixture Is evaporated to 
dryness under reduced pressure. The residue ,s applied 
35 pr.-absorb.d onto silica gel. to a silica ge, column 
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chromatography and eluted with dlchloromethanermethanol (20*3) 
NMR SPeCtmm : 5<d 6 DMSO) 2.08 (4 H. m, 2x H-2"). 2.80 (4 H <n 2 x 
H-3'). 3.92 (4 H. m, 2x H-5«>, 4.26 (2 H, s. 2x H-4'). 6 24 (2 H 
2* H-l * ) , 7.26 (4 H, s. 2* NH 2 ). 7.31-7.84 (4 H, m. phenyl)' 
8.13 <2 H , s. 2x H-2), 8.27 (2 H, s. 2x H-8). 
FAB M»t< Sn« r f n , r mlz 687 [M ♦ H]+ 
Example fi 

4-Methy? Slllnhonvl >nh>nv1 hl^v y-dl^hv^-p. y. ritf1f ^ Y _ 
thymHIn-S'-Ypn^p^tr 

4-(Methylsu1phonyl phosphodlchlorldate <58 mg, 0.2 mmol) dry 
l-methy imidazole (85 M l . l.o mmol) and dry acetonitrile (5 ml) 
are stirred vigorously for 5 min.. and then added to a solution of 
2\3'-d1dehydro-2\3'-dideoxythym1d1ne (70 mg, 0.3 mmol) In dry 
acetonitrile (5 ml). After stirring for 17 hours at room 
15 temperature under a stream of nitrogen. t.l c 
<chloroform:methanoL10:l) shows cj. 601 conversion to a 
slower-moving component. A further portion of "phosphorylating 
agent" (22 mg, 0.1 mmol and 0.4 ml, 0.4 mmol 1-methyl imidazole) 
1$ added, and after stirring for 26 hrs., a further portion of 
"phosphorylating agent" (13 mg. 0.05 mmol and 0.4 ml. 0.4 mmol 
1-methyl imidazole) Is added. The reaction mixture Is stirred at 
37'C for 18 hours, but t.l.c. shows the conversion of 601 Is not 
Improved at all. After addition of phosphate buffer (20 ml. pN 
6.0). the mixture Is extracted with chloroform. The organic 
25 layer 1$ dried (magnesium sulphate), then evaporated to dryness 
under reduced pressure. The residue 1s purified by silica gel 
column chromatography with ether: methanol (5:1) as eluent to give 
the product (35 mg, 34X yield). 

m SDtCtHlin : 5(d 6 0HSO) 1.65 (6 H, d. 2x CH 3 ). 3.25 (3 H. s 
S0 2 CH 3 ), 4. 35 (4 H, m, 2x H-5'). 4.95 (2 H, s, 2x H-4«), 6.05 
<2H, m, It H-3'). 6.40 (2 H, m. 2x H-2«), 6.85 (2 H. s. 2x H-1'), 
7.25-7.40 <4 H. dd. phenyl). 7.90 (2 H. m. 2x H-6). 11.35 (2 H. 
d. 2x NH) . 
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FAB Mass <;p ftr |r UT - m/2 665 fM ^ H] + 

Elemental An ffi | Y ^ s; 

£flUnd: C. 48.9 ; H. 4.6 ; N. 8.5 

C 27 H 29°12 N 4 PS requires 
05 C - «.8 ; H, 4.4 ; M. 8.4X. 
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CLAIMS 

[JUT* ° f fCrm " 1 ° r ' l*«™.e«ttc.lly .cc.pt.bl.-,.., 

RlXArOP(OR 2 )(OR 3 ), 

in which formu.a R, represents an aliphatic hydrocarby, group- 
Ar represents a substituted or unsubstltuted aromatic nucleus- 
05 X represents -S0 2 - or -CO- and 

R 2 and R 3 which may be Identical or different represent 
-letles of for mu ,a (a,, (b). («.(«.(.).<».(,). (h) I '™ 




(0) (» (c) 



«> .(.) 



"3 OH 




- p" . xy 

OH 
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■oUty of formula (a) B represents th. residue of a nucleoside 
base which Is of formula (A), < G >, < C ) or <h>. 

2. A compound according to Claim ,, , n which Ar represents a 
substituted or unsubstltuted benzene ring. 

3. A compound according to Claim 2. In which the group R,x and 
Phosphate substltuents have a mutually ^ disposition 

4. A compound according to Claim 1. In which Ar represents a 

r at,c nuc,eus * h,ch ,s such « «• ^i: ; 
to a m ^ ^ w *■* not 

b.n 2 L C T Und a " 0rd,n9 t0 CU,W 10 WMch A W«»ti a 
1 , 9 " rry,n9 ^ ° r ^ JubJt1t ««ts which may be 

al*o»y, fluoroalkoxy, carboalkoxy, amino or ami do. 

6 A compound according to Claim 1 ,„ which X represents a 

sulphonyl group. 
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7. A compound according to any preceding Claim, in which R 2 and 
R 3 Independently represent moieties of formula (a), <b) (d) 0 r 
<f>. 

8. A compound according to Claim 7, in which R 2 and R, 
Independently represent the moiety of formula (f) as hereinbefore 
defined. 

9. A compound according to Claim 7, in which R 2 and R, 
Independently have any of the formulae (1) to <x): 
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?°: " r? Rd aCC ° rd,n9 t0 C,a<m 9 ' «*»ch" R 2 and r 

independently represent ferulae (1). (v,, (vl) or ( , x) 2 ' " 3 

n- 4-Cmethylsu1phonyl> phenyl bis <3'-az,do thyn..dln-5'.y, > 
phosphate. r 

05 12. 4-<Methylsu1phony1) P heny1 bis <2' .3'-d1dehydro-2« v hi- 

cyt1din-5'-yl>phosphate. «hydro-2 .3 -dldeoxy 

15. 4-Methy1sulphony1)pheny1 b1s(2' ,3'-d1dehydro-2' 3 --dldeo*v 
thym»d1n-5'-y1>phosphitt. d'deoxy- 

£ A process for the production of a compound of formula I w„,ch 
prises reacting a phosphorodlh.lldat. of formula III 
15 HI: R,XArOP(0)Y 2 
1n which formula: 

«1 represents an aliphatic hydrocarbyl group 
X represents -S0 2 - or -CO- and 
Y represents halogen 

base of R 2 is protected. 

17. A precess accordift9 tQ cutm H fn wMch ^ ^ 
IH 2 ,s cytoslne protected by acetylatlon 

M conducted In the presence of a base. 

TJhT"" " COrd,n9 t0 C,a1 " 18 ' ,n * h,ch fe base „ 
1 -methyl Imidazole. 

20 A process for the production of a compound of formula I, ,„ 
30 which a compound of formula IV R^ArOPCOXOR^OR,) or of formula 
V R,SOArOP(OMOR 2 ><OR 3 , ,„ *Mc„ formula. R^ , Ar! R 2 and R 3 are 
as hereinbefore defined are subjected to oxidation. 
21. A process according to Claim 20. fn which oxidation is 
effected by a qsl acid. 
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22. An Intermediate of formula IV as hereinbefore defined. 

23. An Intermediate of formula V as hereinbefore defined. 

24. A compound of formula I as hereinbefore defined for use in 
therapy. 

25. The use of a compound of formula I as hereinbefore defined 
for the manufacture of a medicament useful In the treatment or 
prophylaxis of a human retrovirus Infection. 

26. A method for the treatment or prophylaxis of a human 
retrovirus Infection which comprises administering to an 

10 Individual Infected with the virus a compound of formula I In an 
amount effective to Inhibit or prevent viral replication. 

27. A method for the treatment or prophylaxis of a human 
retrovirus Infection which comprises treating blood Infected with 
the virus with a compound of formula I In an amount effective to 

15 Inhibit or prevent viral replication. 

28. A method according to Claim 26 or 27 In which the virus is 
Human Immunodeficiency Virus (HIV). 

29. A formulation for the treatment or prophylaxis of a human 
retrovirus Infection which comprises a compound of formula I 

20 together with a pharmaceutical ly acceptable carrier therefor. 

30. A formulation according to Claim 2S. in dosage form. 
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